INTRODUCTION
Soil structure is a key factor of soil quality, which plays an important role in forming favourable physical conditions for vine growing. It affects the provision of sufficient moisture physiologically available to plants, aeration and continuous release of nutrients in available forms. From point of view of soil structure, the aggregation processes and aggregate stability are very important (aggregate = based of soil structure). Macro-aggregates are formed and stabilized by biological factors, such as roots and fungal hyphae and by products of microbial synthesis and decay [Tisdall and Oades 1982, Lado et al. 2004] , on the other hand, micro-aggregates are more often formed and stabilized by chemical factors, such as clay mineralogy [Tisdall and Oades 1982 , Six et al. 2004 , Tobiaová and Horvátová 2010 . In topsoil, the ideal soil structure is formed by predominantly crumb-like aggregates, best formed when organic matter is naturally high (>2% organic carbon content) and well humified [Greenland et al. 1975] . The role of organic matter is less significant in the subsoil where the type of clay mineral and the exchangeable cations are more important [Bronick and Lal 2005] . Soil structure can be significantly regulated by soil management and environmental changes, especially in vineyards. Establishment of a vineyard is a complicated process. There is significant reshaping the natural soil environment. This process is reflected in the structure of soil and its stability.
The objective of this study was to evaluate the long-term impact of vine growing on the soil structure stability.
MATERIAL AND METHODS
During the years from 2006 to 2009, soil samples were collected from the top soils (to a depth of 0.3 m) before grape-vine harvest in rows and between rows. Soil samples were taken from 4 localities in 3 wine growing areas (1. Dvory nad itavou, 2. oporòa, 3. Vinièky, 4. Draovce). Before sampling, on each locality were revived two pits (1. in rows of vine, 2. between rows of vine). Soils were classified according to WRB (FAO 2006) basing on whole-profile morphology (Dvory nad itavou Haplic Chermozems, oporòa Eutric Fluvisols, Vinièky Eutric Cambisols, Draovce Rendzic Leptosols). Some chemical characteristics and particle size distribution of the soil profiles (00.3 m) are given in Table 1 .
Soil samples were taken with the aid of a spade to maintain the soil in their natural aggregates. Soil samples were also air-dried at laboratory temperature, presieved over a series of sieves, and then bulked into seven size fractions. These size fractions (dry sieve) were used for determination of water-stable aggregates (WSA) [Hrako et al. 1962] . In size fractions of WSA, was determined organic carbon content (Corg) according to Tyurin method [Dziadowiec and Gonet 1999] . There were also calculated the structure coefficient (K), vulnerability coefficient (Kv) by Valla et 
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RESULTS AND DISCUSSION
Content of water-stable macro-aggregates (WSAm) by sieving the soil sample over a set sieves (in distilled water) were determined. Portion of WSAm varied with dependence on soil type. According to the classification Dolgova and Bachtin [Sisak 1994] , the favourable state means, water-stable macro-aggregates content in the range 4055%. Content of WSAm according to the criteria was higher than the upper limit of this range and varied in the range of 65.72 to 82.68 (79.21±9.47)%. Karlen et al. Further parameters of soil structure with dependence on soil type are in Figure 1 . After a comprehensive assessment of all evaluated parameters, in Chernozems the most favourable structural state was determined. There were the highest stability index values (2.29) and structure coefficient (6.98). On the other hand, there were the lowest differences between values of MWDs and MWDm and therefore the most favourable values of the coefficient of vulnerability (1.25). In Fluvisols, the lowest stability (1.46), but also structure coefficient (0.87) was determined. The soil type was characterized by the highest value MWDs (4.97), but on the other hand, the lowest MWDm (0.39), and therefore had a high vulnerability of soil structure (13.78).
Significant effect on the aggregation process except soil type [Bronick and Lal 2005 [Layton et al. 1993] crop rotation [Jarecki and Lal 2003 ], but also other anthropogenic factors. Parameters of soil structure with dependence on soil management in productive vineyards are shown in Table 2 . In between rows of vines (grown grass) compared with intensively cultivated rows almost all indicators of soil structure stability (except structure coefficient) showed a more favourable structure. One of the most important factors affecting the formation of aggregates is soil organic matter (SOM), which is involved in the stabilization of soil structure. In rows of vines due to intensive cultivation the loss of SOM was determined (Table 1) and this is reflected in worse structural state of soils (Table 2) .
Aggregates are formed mostly by the action of humic substances on mineral particles. Increase of soil organic carbon is associated with increase of aggregation [Schulten and Leinweber 2000] . In soil, organic carbon content was in negative correlation with a structure coefficient. Between the stability of organic matter and soil structure parameters statistically significant correlation was observed (Table 3) . Obtained results showed on fact that higher values of MWDs are reason increasing of humus stability. All the same, lower values of humus stability had positive effect on lower coefficient of vulnerability as well as on higher values of structure coefficient. It means that for favourable structural state in soils had except As mentioned above, a very important factor for forming of favourable soil structure is soil organic matter. Several authors are interested in influence of soil organic matter on aggregate stability [Tisdall and Oades 1982, Schulten and Leinweber 2000] . Between parameters of soil structure and organic carbon in the WSA, correlation dependences were observed (Table 4). Statistically significant correlations were observed between K and Corg in individual size fractions of WSA. The results show that organic matter content in WSAm size fraction 35 mm had the cru- 
Explanations: WSAm water-stable macro-aggregates, MWDs mean weight diameter-dried sieved, MWDm mean weight diameters of water-stable aggregates, Sw index of stability, K structure coefficient, Kv index of vulnerability.
TABLE 3. Correlations between soil organic matter, particle size distribution, carbonate content and parameters of soil structure stability organic carbon content important role also humus stability. Very important factor influences of soil structure are soil texture fractions [Kay 1998 ], which was confirmed (Table 3) . Between MWD, structure coefficient, coefficient of vulnerability and individual grain-size fractions statistically significant correlations were observed. Carbonate content in soils can increase aggregate stability in arid environment [BoixFayos et al. 2001 . Between carbonate content and parameters of structure stability any correlations were observed (Table 3) . Explanations: WSAm water-stable macro-aggregates, MWDs mean weight diameter-dried sieved, MWDm mean weight diameters of water-stable aggregates, Sw index of stability, K structure coefficient, Kv index of vulnerability; * P<0.05; ** P<0.01; *** P<0.001 cial importance for aggregation processes. On the other hand, in WSA size fractions < 3 mm soil organic matter did not have important effect on aggregation (Table 4) , which confirmed the results of Tisdall and Oades [1982] or Lado et al. [2004] as well as Six et al. [2004] .
CONCLUSION
The obtained results showed on some differences in soil structure stability with dependence on soil type and management in productive vineyards. In Leptosols, the highest content of water-stable aggregates was determined. This soil type had the lowest vulnerability of soil structure as well. In Chernozems, the highest stability of soil structure was determined, on the other hand in Fluvisols soil structure had the highest vulnerability. Between rows of vine (due to mulch or sown grass) in comparison to rows of vine (intensive cultivation during vegetation of vine) more favourable soil structure was determined. In vineyards, soil structure state depends on quantity and stability of soil organic matter as well as particle size distribution. Organic matter content in WSAm size fraction 35 mm had the crucial importance for aggregation processes. It is therefore very important to give attention to quantity and quality of organic matter in productive vineyards.
